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BACKGROUND OF THE INVENTION 

1. Field of the invention 

*mwn. mmftfti, mmvk. t&m<D®-&. mmim^mth, 

2. Description of the related art 

M(d^v ^yiibii^-tixMsi^tit^titi^. itmmm2. our* 
m&'zimtefmxnm&jteh&k vxnmmm^mtA,t'm-(Dmt^^x., -tr. 
xn* (D^jiw^^i&f&JjfetfW:^ $ nrv ^ § 0 
m— <D^im.m(vi&tiLjj : fek lth #112001-299 3^m. wm^ 

13-98218 ^mRXfftfflW' 13-115021 ^$g^l^«$nTV^5 
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f&-<D&lLWm<Dl&f&jjfek Ltii, 2001-13147 9^£mt¥f 

12 0 0 1 -8 0 9 1 5#^«U£fB*fc£ftTV^5<fc5^ > U # ^«SftW3&tR 

o 

#H©#?LMBI©?lfcfc£fe£ b-Cf±. 0 0/1 2 6 4 0^71^ 

i-teb-fc, m—<o&1L'R<DJ&rfU3m-Vl±lL&&'h£ < i" 5^ Jiv-n tfy 

< mv.(Dm bv ^t:^ bsfcfe, »->7/ — > y /Wb-r s &gas $> § 
vnm-tzm^a^ *mfc7>*^xxmi%m^bftx^zzf7x^cvr>mw 

, 3NB7L<z5@ds^^#</io-cb*5©-e N mimm<Ditmmm^ 2 . ojl^t 
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SUMMARY OF THE INVENTION 

s o -t - xm ftm & & c fc a6 ^ > y u mm ^u^^tt^^ rnxmrn-t z> r 

b&3$x.binZ>tiK ^&^(D^mW-^^^^X^x2^^<D^U^^ 1 om^. 
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—U, XwimmZ, MIS. S i-OH©Hl:S i-0(alkyl).(alk y mT 

(6) , (7) tc^i-J: ^ ^t/i^^^^v-^^^btK^?^ 3 ^^/— ^^-^S 
teasjlM^fcij; t>J8£-t-5SK 4ftStt»tc«t t>jpi*$n. ^n^^yo^W 



Si-OR 6 + H 2 0 i- -Si-OH (6) 



Si-OH + Si-OH »- Si-O-Si (7) 

jut m % 

Si-OR 7 

#g&<Di«Ht7Mi££^u ±tas^ (6) tp<DR 6 tt-imcxkmte-o 
tt)^\ ) 
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m (ot, mxi^m^mxa (b) ^nt5. ) SrJDx.^«^^ffl«a^. 
?o ) fi> rta-i^ (i) T^$n5^7>-fb^^-j^±^P7k^?^u 

(R 1 ) a Si (R 2 ) 4 - a 
(1) 

*«wfcffl^e>*tsj5e^ (a) $?£l<«\ (i) jnaR^n 

(R 3 ) b Si (R 4 )4-b 

(2) 

#38 is-, ^mmmmmi$w<Dm^&Ru'&Ji'Rm$:mm-f% 0 
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±.m^9i/{k&mz, ris-^it (i) 

(R 1 )a Si (RVa 

■ CD 

^£LTSWCl|p]C-et>M&oTt>&< % alll~3(7)t^t 0 ) 

*fc. JiiE^7>^^«, Tta— 1« (i) ti^5^7y|^ti©-£( 
±<b, TfS— ISsC (2) t'i^^^yyfb^-Ki^flMi, 

(R 1 )a Si (R 2 ) 4 -a (R 3 )b Si (RVb 
(1) (2) 

dr/WSOtt^Xtt^S^ ltt^^bTkmS^^b, R'^^^tLSii^fC 
RWjn7K^fi?t£S£^U RWSBfc^* ft S #^^^LT5lv>^[Hj 
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mz-z-t>mte^xhgk< , biio~3(DSt^t 0 ) 

it^fK^) H3 0-8 0 ^e/u%^ s TIE— ^ ( 3 ) 

Si (0H) C (R 5 ) 4 - c 
(3) 

(±5£4\ R 5 te^n^1^MX{iR 3 £^U c 1 Xtt 2 cD|lifc£^-r o ) 

xmzn. -tmm&mK t¥^^t ^ i o o ->7 / -^i^tt*^ 

fit (5) $ tl5 ^7 /ft^JT-fc 5 r UV\ 
0 2 0 2 II °2 

II " 

N N 
I II 
N N 

(4) (5) 

utitcK r> r' r± N -en-eMSLt7^=ir/K r^^^xfi^ 
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Xtt (5) x-£t£tiZi?7>ri[:&Vo&m^Z> tiaTkfiMffi&LX'&tbtiZi'? 

*&m<Dm&vo&m^z riiaot, g>nKxmm&x$> <o ¥±a 

BRIEF DESCRIPTION OF THE DRAWING 

am, *3&Rv>¥&H#mm<D— m^mmmmmxh^o 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

sit, ttrnzmmzmm-t-s. 

n#mft<o 1 m<Dmt7kmmxh r> , mmm* 6 jmom&tHgmmmtuz. < 
< . ¥s^2 0 &mz-z tmtmm-twx&mmmkte&o im^mt^m 
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^W*b<, T/^/uS, 7!)-;H, 77^^/^ TV^~/^S#H\ r*x 

srim^o m- % l < itmmm* 1 ~ 3 t?*> 19 , ^w^^^^^s, ^^f- 

-j&it (1) <t (2) ^*5V>T N R\ R^PTK^tt^^ft:^^ L-Ttt, 
/>ny^If, 7Vl'=i3rv'S % 7^>p^>S, t^f^i, 7 5/ If^lf5 

— #5*; (1) ©ft^i: uttt, ^/^y^ hm7v, ^-^/^^ 

;uhV* h=^v'v'7^> 7*f;uMJ^ h U ^ h^^V^y 

— (2) Itlis fh7^ b^r->->9^. fh7ih^7 

Y y h ^7>, 7°d t°/l- h V ? a a tV^ h JJ * h 3^>v-7 V 

\ 7ix;l/fy^nnv/7^ 7x=/Uh!J^ 7x-^hyxh 
is is 7 >\ f^v' F^i/i/7>, v 5 ^ f/i/v/x h 3f V 7 >\ v 5 ^ 5vu 
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(A) /^fr^^T, — (1) ^-J&it (2) (D->7>^m^ 

K«:^J*-r5Jh-ca*LV\ r©^fe*38W^*3V^-Cf4, — (1) « 
it (2) Wb^^#?)ti5I^t¥Wi^ 1 0 oj^±w->7 

y — /uJS-^^PTK^WWWSr-tOffi^^ ^"a tr r Uv\ — ( l ) £ ( 

5:^—^3 ^ b-v b ifyyj— (gpc) ^v^^fuytf 

^3lL/titeSt-*-5tCf±, ^L<(WWili5 0 0~1 0, 0 0 0, W 
(I^L<ttl, 0 0 0~5, 0 0 0T*fe5 o 

(1) jku (2) X'mztiz^y^it&w&toTkftMis&m&^xnb 

Si (0H) C (R 5 ) 4 -c 
(3) 

o 
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— (1) RXfi (2) ©i/yy^W^/Wli (1) / (2) =10 0. 
/0~10/9 0T\ b< 80/20-20/8 0-Cfc5 0 — J&iS ( 1 ) 

15 x i »3<£8!^oJBS£#5fc:te2 ot/i^^liW* bi\ £fc, — (2 

) ©V?ymi4, J^^ttJteV^iSflgfttt^jajfeS^iSfclj, 2 0mol% 

^±a$^m&#5_LT*#* bV\ 

— i&xt (2) ©^7>"fb^»W»^f±M N D. T\ Q^£ffis^j&^:fcH±- 
TSV^J, b< (±TTOl±QffiSr«^t t5 ^ ^*M^±if 

0«C36S-tn-P*L 1 , 2. 3, 4<^'>ndr^Tfc«o S'T Wfr£*b«r2JlIzk 

#ft¥^ v / ^dr^S } 6Sv^<o^bTV^§7i^^^^7^i- 0 0»J;tf^ Dl 

— ^ (3) T'*$tl5i/7/-/HMffi (^TD1+T1+T2 
+ Q2+Q3W4) 0^*5AS, ^©^fill, TIE— (1) 
5^7 l/i\&m<D— £JUb£TIB— (2) ^$^15^7 Wb^o- ^_b£r 
*P7K^?b*^bT#^ttSS^^> N — «5£ (2) <ZX&D*^fifc#<E> 3 0 ~ 

^ (2) w^7Wb-a-ti^f)#^^5^7y-^S^W 

P^Mo'tt^Dl, Tl, T2. Q1 N Q2. Q 3^i^#t(--af t^*Jt 

ungate, m^L.tz.&m^7^it&w*. ^t<iipHi~7W7K^ 

*Ms^siaj*^ia^byt^7>^%xtt*©iB^lfei o oiia^Lts 

o~5, oooiiMfflt5©^J:i\ 5 om»aJ*«f-ef±SJ^^rt<©7K**s 
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*/«LTO. 0 0 1 ~ 1 OW/o^gt'fcS r t^W* tV\ pH15fcffi 
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H<h m±^)(D 5 0- 1 0 0 <t , — /l-S-a^DTk^? 

(1) i,c^iy^^t^(Dm^m^mimm^^n^^K ±& 
^^^^<DM^xm^xm^m^m^ (2) jc^-r^wi^ 

t Hg-t:- 5 t>K ft k -mm u tcmm x h tit*. v ^ a» & 6 «BS^ife^ i^t^tfc 
o 2 o 2 n °* 

^ s VS- r Y " R 

N N 

(4) (5) 
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/== O N 2 O /=\ O N 2 O 

OhH-O --OtMhO 

— o o — o 0 

.CH 3 H 3 C 
/= / 0 N 2 0 >=\ 

/=^\ O N 2 O /=\ 
j v 0 N 2 0 / ^ 

<Z>H-!-<3> 

(DAM) 



o o 

5i6XfiiS3E*«^5^^»i: Lt, -fl£5£ (4) Xtt (5) 
0 0li«LT0. 0 1 ~ 1 OfiSgR. L< lio. 1 ~ 1 0 Sfigp, <£ 



0 N 2 0 
II II II 

-s— c— s- 
II II 
o o 
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aStetfS&So JKy^ndff-^g^tt, (R 1 ) a S i (R 2 ) (4 _ a) tt (R l ) a S i 
0 M/2 ^LttlL, (R 3 ) b S i (R 4 ) (4 _ b) te (R 3 ) b S iO (4 . b)/2 tLt^lL 

-7^^^, 2, 2, 2- h y y^vy^v^:/, n-t^^y, ^yt^^y, 

y-t?:/. n-^ntv^yif^ y/n tv^y-^y, v^^/y^y-fe? -Y 
yy^-/w<^^ h V ^fvy^y-t? ^v?-r y^n evy-o-t?^ n-7;;i/f 

n-^ntv^hy, ^^-ri-ywfy yw yy'f/^ fy, h 
y-^^/y/^-y^ s^n^Mj-y ^2-^^rf-y ^f;^PAJrt;y 

» 2, 4-^^^^^^-^, Tir h — /yT-fe h >\ v'Ti? h y7^=- /y, Tir 

tvk ^y?y, 4-^f;yyt^y7y s?;*-^u->\ s?y- ^/y^^ 

U n — /U^t y — 2 — jx.^vI^^/U:x.— -rvK 3L^Ul/Jf}) =i —/ui/zf^/u^—^r 

/K sAx^u:/^]; ^-/i/^y y r-/y N y-^^y =a— /yv^yfvy 

;r.^vux\— tvk v?xf yy^y 3-;^y t>x-f /K V 
n— /yi/^n t°/y^— tvk v/xf y y ^ D n -/u^ y ;yx-f 
l/y^'Un-^i/yf/i/x-f/K fh7t Kn77y 2-^Wh7tK 
n77y /ntvy^'u 3-/^yyf;i/x-f/y ynfyy^]j3-;yy 

y *f-;\,zc— tVK T'n t'Uy^y 3 / xf /Ux-f/K /DtVyy^3 
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— /uv^^vu^c— rvK y^n tri^^y xz — /we/-7°cz t/ux.— fvK /otV 
/Uv^n fc/Wc— r/K ^cr t°U>^y =r — /l^e/ t/^/Wc— r/K 

— 7VK fcTUl/^y 3— /Uv^n t°/Wx.— tvK v^n fl^^ y n — /i, 

V?7'f^x-r^^ i'Ox-r^tl, ^XL^vl^ — K ftfikt^VK 

/K g^n-^/K l^i^f y^f g£^s e c-^/K g^n-^^/l- 
, g£^3-/ h^v-T^vK g^^^v^^/K g^2 -x.^vw/5VK g£®? 
2 -x;^/W^=3ri//K g»<:/vvK g^v^ u-^vvK g£g£/ =J-;V-y-^ 

g^n-/-/K Tir hg^^y ^-/K Tir hg»^/K g^x^u:/ 
/y xi— /we/ / j-jv^L— x/K g^^x^^u^^y y n— /we/ x^/wn— tvw 
g^v^^-u^^yy 3-;^y^f;i/x-f/K g^v^^-u:/^ y n — /We/ 

x:^-/Wx— tVI^ g^^-i/xi^-l/V^y /we/ n --/^/Wx.— fvK 
\?V>l/SfV n— /We/ /^/Loi— r/W g£@£:7°ci fc° U^^' y n-yU^/xf/l/X 
— tVW, g^ggv^n fl/^^yy =3— /we/ /5vi^x.— tvw. g£S£v^°n k°l/^;y* 
y 3— /we/xz^vi^c— r-/K g^^i^^n t°I/Vi/y xi— /WE-/ n — "/^/Uxi— 
tvK ^iSft^y x-/k «y h^v^ h V 7 V t'^-V^xi^/K 
7°ot°ty^n-7'f;K t°^->^^ /T 5:/K v"^ ^v^^/w. ^ *7 

p >-^-^^/K 37 ^/l^-^/ ^F/W 37 ^ /Ug^X^/W^ if ©X7T^»I 

x N-yf/^/i/is7 5; h\ N, N-y^f;^/^7^ h\ T~thTx. b\ N 
5 0~9 5il%i^5ifl)5 0 
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ffiM&m^tbtl, 0*L< {28 0-2 0 0 °Ci:f 5 " i T^i^^t 

r<DJ:9^LT^LfcJ^Sr. (B) j£ft&3ffil,mxniMM&ft±X'£, JL 

mxmiwt<Dm&*'<7\\ (a) m^mmm^^^m^ ^y*#»^*r« 

(A) ^Mit6~2 0 T/l^/l^^f^-TS 
r^fei: ttil Ilf©Wtl 7 0-2 5 0°C, ^2^<D^Pf^^2 0 0 

f±l#~5a-C*>5fl*. ?&#fl$8i£«r<fc ^Hl'iit5fc*t^f)t4 0 0 — 
5 0 0 o C<Dm&%: 1 B#lfflg*&II*.3 - £ UV\ APff&@J^4£i-#'5 £ > ( 

A) (B) fiJc^-cD^f^^^iifT^r-r, 5i!fb^+^-ca«5iS^/J- 

$j&JRU*^^-e#*v>ii:as*>t), SfcBrr^Sta&f^ (A) fifc#©iB3PJft 



17 



r. tt>t<D— ox&Zo ^mm<D^nmmmm.^^m^^xmmmmjm^mm 

z>&n<Dmm&teT-rz>izit>. m^^mwut tt 9iv>5 rasa* 
. m^^^^^xmnm^hn^^mmm^u^^K^^x^ 

EI l JcjoV^. Xtgi fi, s i soi (Si • *y • -f^v^ 

mffi.m<D S i 5 SiGe^GaAsf^ <Di\&V0¥&fc&$L 

®rr3l&gyK3, 5. 7. 9, 11. 13, 15. 17 £ N t'TjgcDjf P^lfeiiiJgU 
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. 6, 8, io, 12. i4, i6^t 0 mrm(D®zmm<nmmmmm3frib 
m±m<D%^m<Dmmm&mi 7&x«<D%mm*MKmfox*Mi^ M2 N m3, 

M4 S M5, M6, M7, M8i^ c STJf <D T®(D® m$MWk4 frbM:± 
m<DWMmcomffiWl$^Jmi eikXO^Tm&imKV&foXV l . V2, V3 S V4 
, V5, V6. V7bU¥& 0 VKo^©ME^t«l 8^ 2 l~2 4©tf4: 

&mzm%-mts:^tiffij&bt£^x$3<o , —mz., ^m^MtaMi^(b±m^ 

(D^t^~t 0 i§3?. M 1 ~M 3£n —jJJ^WM, M4 tM 5 ^PsTOHfeS 
fii?5: ^n— ^VufEiiL M6—M8 ^'n— w <t 

sa^^^iirTO«3, 5, 7, 9, 11. 13, 1 

5, 1 7, Rt>*t*Tjg <Z>J! !!S1ffeii$l 4, 6, 8, 10. 12. 14, 16©'M 

< ^ t> 1 £A±(Dmmm^ *mw<D&nwm&m^^h<DXJbZ) 0 

Mz-l^ mMm (Ml) ©ir«SI 3 Mio#?LIII?:fflv^TV^5f ^ 

rm (vi) (Dmmmmm^^mm^umm^m^^^m^ &m&k2 
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2 y y h;u©77^3^ 60%fg^6. 9 g h y7°n t>7;i/=>-/H 
3. 7gi, ^Wy/f/^fy (MIBK) 1 2 3 3 gt, f^MJ 
p< h ^v-v-^ > 2 0 6 g (1. Omol) S:tfc&^ s 7k 4 0 . 5g (2. 25m 

o i) &UnxM*.ftM\^ft 0 — jv^m^\^tz.m^ i o%n a 

2Ui/f /KZ) 7 7 * =« fcfltSfeSM*©* 5 5 9 g Srttii^, 2 5 °CT*7^r is/l* h 
V * h^v-v-^^l 5 5 g (O. 7 5mol) £ ^ 5vU MJ * h v->7 >" 3 4 

g &iRT Uni7k#fi? ufco &v^-c\ *?-/\^( yy^/usrh^*to?L*? 

L/c 0 Lfc^»^ bim*&m VmWA 8 7. 7 g 5r£tr 7i< U^n^rt 
>M?£#fc 0 roi/7/-/^£-a^n7K^^^ 29 S i -NMR#*f£rfrofc: 
MeS i 0 3/2 (g*T, Mett^fM^/fto ) ^tt©5*>T-l^ 
& 6 m o 1 °/cn T - 2 WitL^: 6 2 m o 1 %, T - 3 f^lr 3 2 m o 1 %*£A;X*& 

19, ;©^7/ — ^m^M^m^KD^^^mm 5 0 o-e#>ofc 0 

'H-NMR^tfttMe - S i OMe/S iMeliO. 0 1 5fcfltre*>o£. 0 
ft 33. l H — NMR^tff^ct -5M e -S i OMe/S iMeCOitflfc. Me -S i 
OMem^Ts S i tajg^Lfc* 3^(0^13 S il^t 

Lfc^ h^S^Sfi^n b>l*mi&TZ>tiK S i ic:M^bfc^^/i^S(Z)3^ 
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<D7v h 3: ^$56o t£oT, Me-SiOMe/S iMe©M, 

®U£M3 

h 3 5 4 g £ s T^S/yWh y * h^7yi 55g (0. 75mol) * 
f-jV V y h 3rS^>7 ^34g (0. 25mol) 3rtt&^ 6 %J« 6 6. 9 

7£#8 3. 6 g £rati^y ^n^-y->^5r#fc 0 ^<D#07k^^ 29 S i — N 
MR^-flf^rfTo 7c £ r. Me S i O m |&© 5 *> T - 1 ^{4^ 1 2 m o 1 % 
N T - 2 W££r 6 7mol% T - 3 2 2 m o 1 %^A/t^ tJ > l©v'7 

y — /vm^lmfc'^m&WiW-Qftl'WLfe 1 8 8 0T-^ofc 0 Ifc'H-NMR 
5j-#T"WCM e - S i OMe/S i Me liO. 6 4t?fcofc 0 

h3 5 4 gi, T^vVUh y ^ h^>7^5 2g (0. 25mol) k s 
/^!J^h^v'7yi0 2g (0. 7 5mol) &ffci&^ 6°«66. 9 

7f2# 7 7. 5 g Sr^tpaK y =¥iJ->^$t<H#fc 0 £ (DMftMVo<D 29 S i - N 
MR##f£fTofc£r^ MeS i 0 3/2 »^T - l»9mo 1%. T 
- 2 miLZ: 6 5mol% T - 3 WitL*: 2 6 m o 1 %*£AsX~& 9 . r:©^7 / — 
/um^ftfiQ7kftM ! ®><D%L¥-i%ft?-&te5 8 0 O-efcofco St'H-NMR^Hf 
t'ltt'Me-SiOMe/SiMeliO. 6 0ffcofc, 

^ittf'J 5 

1 !/ y h/KD^T^. =aM % 7*D t'U^^y =1— /l^E-y ^ f;l/x-f;l/7tf- 
h 3 5 4 gi, n — 7*vvU h y ^ f ^•/v'7 ^66g (0. 25mol) t > P< 
f/Uh^h^rv'v'7yi0 2g (0. 7 5mol) £tti£^ 6%ffiK66. 
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9 g&AnxJn7K#^Lfc 0 &V>T\ giJ^^^/-/^^^Ufc^^7Kt@^^ilU 
11^8 8. 5 g^tpxKy Vn^f->^^fc 0 r<7)^7K^f^I(Z) 29 S i - 
NMR^#f£rtTof;:i; ~ ^ Me S i 0 3/2 ^<Z) 5 ^> T - 1 W££r 1 8 m o 1 % 
„ T-2W4^6 6mo 1 %, T-3^fe^l6mo 1%^^^^ ^(D-yy 
y — 2 0 0 OT&oTCo ffc l H-NMR 

5>*f "Cfi-CM e - S i OM e/SiMettO. 67 Tfeo /c 0 

Mit#*J6 

2 y h 77^ :3 ^f^^tt<D7k 5 5 9 g ^tt^^s 2 5 °c-ey ^/u h y 

^^>7>2 9 2 g (2. 15mol) ^IT L^BtK^^ Lfc c #;V^T\ /• 

mvmw^i 3 o g^&^y ^*3-v->mm*m~o 

h3 54gi, -f Vf^-JV Y y y bdr^i/^>-4 5g (0. 25mol) ^ 
f;^yn^>7>10 2g (0. 75mol) &tt&^ 6%«6 6. 

9 g£>!jn;Un7k^?L;/t 0 gij^y ^y-/^?rW*Ufc^^7K+@^il L- 

@7F£& 6 9. 5 g Sr-^tf ^ y v-a df-^>-^^#fc 0 

* 1 IZTjk-tX 5 ^M5t0iJ^#btL.fca^^^^«Ji: LTD AM (— m£ ( 

yi? ^^—_tKXt°>M^km.$£\^. 12 0 o CT'lMil^ 2 5 0°C-C10 

U £ b ttt^lT-e 4 0 0 °CfcT 6 0 'xtmmtfi 1 , 

0 0 0~3, OOOrpmTl^tLfc, '&hfo*Lm<DVcMW&*: B # S S M 

tbz>g»7k®:/Ez— :/5r/Bv»T«l5£Lfco ^a7^i^- K^iiMTS^ 
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2 OT'fTofCo 
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CLAIMS 

1. Tffl-«i£ (1) 

(R 1 ) a Si (R 2 ) 4 -a 
(1) 

*$&3:LTSlM::|W!irCt>^ftoT 1 b&<, a fit 1 ~ 3 <D^^ 0 ) 

2. TfB-JKiS (1) ti^5'>7>'ft»-»i^ TI5-il« (2 



(R 1 ) a Si (R 2 ) 4 -a (R 3 )b Si (R 4 )4-b 
(1) C2). 

Jf/HWl^li^l^ lflii<75^b7K5(IS^L, R'^lMttlSi^C 
R 4 «A07R^?t4S^^L, R^m^Ta^n^l^fi. UTS 

i:-ct)S4ott>s<, R 3 iii^ lt «k v^** i ~ 5 <Dm.wx.t±&mvt<D 
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tote-irzmffl&tiLO b % 3 o ~ 8 o-*/u%jft5, TfS-^sC ( 3 ) 



Si (0H) C (R 5 ) 4 -c 
(3) 

(±3t«K R^Vn^vgsSXfiR^^U c tt 1 Xtt 2 <7)M:£^-t- 0 ) 

5. ±IE!»##fc:«fc tJifeXttJfiS^IS^-t-S^*^, 2 5 0 o CJ£TF<£> 
##i«£r*ri- 6 fit 4 \z.im.<D£TL%mMr&mm.i&M 0 

6. JrlBSfc^tfteJ: 5iXfiiS^^4t^l^ft*\ TI2-^i^ (4 

) Xtt (5) ^*$n«^Ty'ft^^fc«»*«5tC|a«EO#7LKJBI^J5J^j|ia 

o 

o 2 0 2 II o 2 

R X C R' R C R' 

II II 

N N 
II . H 
N N 

(4) (5) 
(±5^ R. R' fi, tfL^f^kiL LtT/U^/K T^/^/KXte^ 
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7. m&mi~6<D\,^i?tiMzmm<DmLwmffi;&mm!&M$:mft-fz> 

1 3. iHav-^Wb^M^^, TIB-^st (1) 

(R 1 )a Si (R 2 )4-a 
(1) 

14. ±.m^7^<k&mm&fci)K Tt2-^ (1) T-mzthZi/?^ 

ik&Vo<D-£A±k, Tie— ^ (2) -et$ti5->7Wb^(7?- J^Jh^DTk^ 
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(R 1 ) a Si (R 2 ) 4 -a (R 3 )b Si (RVb 
(1) (2) 



fi> &*lk±LL,Xis^^zmcxi>^td:^Xh&<, aiii~3<Z)St^t 0 

R^Mfr'Mm&z^^ R 4 ^itttti5i^i-ii &*i&±L\^xm^m 

15. ±fefi-^f£t:::ib^-c. _hlE— it^Jt (2) -C^^tL^v-^ ^ib&%> 

\zmm-t%mmmtLCQ?-h 3 o~8 rta-^ o) 

Si (OH)c (R 5 )4-c 
(3) 

(±5^^. R 5 ii'>P^fylIXttR 3 ^.L, cttlXtt2(DlM^t 0 ) 

Lxnbftz>±mm&fc(DR i <Dftmtu.&£ ^m^m^m^-t^m^m 1 3 
-is (o\,^irftwzmm(D¥mfcmm..o 

is. ±.tm/Mwz£ <9mxtem.m&m3i-tz>fc&mK rte-^ (4 
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0 2 0 2 II °2 

a- n 
\\ ii 

N N 

(4) (5) 
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ABSTRACT 

(1) -ct $ tis ^7 wk^-^±*ai*^^ ut^p>ji5i^ m 
*L<tt, -mm (1) \z.mzthZ>^7^ik-&m<D—u±.t, tie— ^ (2) 



(R 1 )a Si (R 2 )4-a (R 3 )b Si (R 4 )4-b 
(1) C2) 
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